Feedback methods have been studied in medical and psychotherapy settings, but limited research is available in neuropsychology. The purpose of this study was to examine whether supplementing oral feedback with written information would lead to greater retention of information and improved adherence to recommendations. Seventy-two veterans were enrolled in the study and randomized to receive oral feedback only or oral feedback with written information. The participants were then interviewed immediately after feedback and 1 month later by phone. Univariate analyses revealed that the written group freely recalled more recommendations at the phone interview; however, there were no differences in recall of diagnostic information or the number of recommendations attempted. Findings indicate that receiving supplemental written information improves recall of recommendations and that patients prefer to receive written information in addition to oral feedback. Recommendations to improve the retention of feedback information are discussed.
Introduction
Providing patients with feedback of evaluation results and medical information is perhaps one of the most important functions of healthcare providers. In psychology, it is an ethical obligation (American Psychological Association, 2010) that serves as an opportunity to explain the results of evaluation, discuss treatment and rehabilitation, assist in understanding the effects of the condition on every day functioning and decision-making, and provide individual and family support (American Psychological Association, 2012; Gass & Brown, 1992; . Despite the potential impact of this information on patients and their families, many psychologists are not formally trained in feedback or do not consistently provide feedback (Butcher, 1992; Curry & Hanson, 2010; Merker, Hanson, & Poston, 2010; . Furthermore, research examining the benefits of feedback and the utility of different feedback methods is limited (Gass & Brown, 1992; Pope, 1992) .
Several studies conducted in medical settings have examined patient satisfaction with different feedback methods and generally found a preference for a combination of oral and written feedback that is personalized and uses plain language (Borgsteede, Karapinar-Carkit, Hoffmann, Zoer, & van den Bemt, 2011; Keatinge, Stevenson, & Fitzgerald, 2009; Rose, The psychotherapeutic benefits of receiving oral feedback following psychological and neuropsychological evaluations have also been assessed (Finn & Tonsager, 1992; Halperin & Snyder, 1979; Lopez, Roberts, Tchanturia, & Treasure, 2008; Newman & Greenway, 1997; . Two studies examined psychological feedback alone as a therapeutic intervention and found patients who received feedback endorsed increased self-esteem and decreased symptomatic distress at 2 weeks compared with participants in a wait-list condition (Finn & Tonsager, 1992; Newman & Greenway, 1997) . Providing feedback about psychological testing conducted prior to psychotherapy has resulted in improvements in knowledge of psychological condition(s), adherence to treatment, and outcome (Halperin & Snyder, 1979; . Lopez and colleagues (2008) found that information processing biases of two patients with anorexia nervosa were improved by using neuropsychological data to illustrate relevant concepts during feedback.
In contrast to the voluminous research on feedback in medical settings and psychotherapy, research in neuropsychology is lacking. Existing studies have focused primarily on satisfaction with neuropsychological services, including outcomes and recommendations, in adult patients (Bennett-Levy, Klein-Boonschate, Batchelor, McCarter, & Walton, 1994; Donofrio, Piatt, Whelihan, & DiCarlo, 1999; Westervelt, Brown, Tremont, Javorsky, & Stern, 2007) , parents (Bodin et al., 2007; Farmer & Brazeal, 1998) , and referral sources (Allott, Brewer, McGorry, & Proffitt, 2011; Tremont, Westervelt, Javorsky, Podolanczuk, & Stern, 2002) . In general, referral sources tend to have a high degree of satisfaction with recommendations and outcomes (Tremont et al., 2002) . Studies examining parent satisfaction of pediatric neuropsychological evaluations have generally indicated that parents feel that they have a better understanding of their child's strengths and difficulties and more resources to address problems and affect outcomes as a result of the assessment (Bodin et al., 2007; Farmer & Brazeal, 1998) . Adult patients also indicate a high degree of satisfaction with services (Bennett-Levy et al., 1994; Donofrio et al., 1999; Westervelt et al., 2007) ; however, follow-through with recommendations was relatively low in one study unless they pertained to safety or specific coping strategies for cognitive difficulties (Westervelt et al., 2007) . Reasons recommendations were not followed was not systematically examined, and future studies focusing more directly on barriers to compliance were suggested (Westervelt et al., 2007) .
One potential barrier to follow-through with recommendations is poor recall of the recommendations and the feedback session, in general (Bennett-Levy et al., 1994) . Forgetting what healthcare professionals say after consultation is not uncommon (Crane, 1997) and may be even more problematic for patients referred for possible cognitive impairment (Diez-Ascaso, Martinez-Sanchez, Fuentes, & Diez-Tejedor, 2011) . Bennett-Levy and colleagues (1994) noted that while only 26% of patients in their study received written feedback, 82% said they would have liked written information. To our knowledge, no study has examined the impact of the feedback method on patient recall of results or follow-through with recommended care. Thus, the aim of the present study was to examine the impact of supplemental written information on adult patients' memory for and adherence to recommendations. Specifically, it was hypothesized that providing written and oral information at the time of neuropsychological feedback would improve memory for diagnosis and recommendations, resulting in increased adherence to recommendations compared with patients receiving oral feedback only.
Method

Participants
The sample consisted of 72 veterans (96% men) with an average age of 60.6 years (SD ¼ 14.2, range 22-88) and average education of 12.4 years (SD ¼ 3.1, range 3 -21). Average estimated premorbid IQ using the Test of Premorbid Functioning (Pearson, 2009 ) was 97.6 (SD ¼ 10.0, range 69-121), and all patients indicated that they were comfortable being evaluated in English. The majority was non-Hispanic White (56%) or Hispanic (38%), while African Americans (5%) and Asian Americans (1%) made up the remainder of the sample. The sample represented a wide range of clinical diagnoses that were placed into three diagnostic categories based on DSM-IV-TR diagnostic criteria: Dementia (22%), Cognitive Disorder, Not Otherwise Specified (47%), and no cognitive disorder (31%). Etiologies were non-neurologic (usually multiple) medical conditions (26%), neurodegenerative diseases (15%), stroke (12%), psychiatric disorder (12%), neurologic medical conditions (6%), attention-deficit/hyperactivity disorder (6%), traumatic brain injury (3), and other miscellaneous conditions (20%). Twenty-six percent of patients had two or more current psychiatric diagnoses, 31% had one active psychiatric diagnosis, and 43% had no psychiatric diagnosis. Depression was the most common psychiatric diagnosis (i.e., 36%) with anxiety disorder other than Post-Traumatic Stress Disorder (PTSD) second (31%), followed by PTSD (21%). Patients with memory disorders were not excluded in order to conduct a study that would be representative of most general neuropsychology consultation clinics; however, it is acknowledged that patients with dementia usually would rely on a family member or other caregiver to remember information provided in feedback.
Procedures
Patients evaluated in a Veterans Administration (VA) neuropsychology clinic who were literate and provided credible performance on neuropsychological testing were given the option to participate in the study. After providing written informed consent as approved by the University Institutional Review Board and VA Research and Development Committee, participants were randomized into one of two groups: oral feedback only (Oral) and oral feedback with supplemental written information (Written). The supplemental written information consisted of a two-page letter containing the reason for referral, summary and impressions, and patient-specific recommendations copied verbatim from the neuropsychological report. On the same day, immediately following the feedback session, a research assistant who was not blinded to the aims of the study but who was not involved in the evaluation or feedback process conducted in-person interviews at the neuropsychology clinic. The research assistant assessed immediate recall of diagnostic information and recommendations using a structured interview form that was developed solely for the purpose of this study. The interview questions were: (a) "Did the testing say you had thinking or memory problems?" (b) "If yes, what is causing your thinking or memory problems?" (c) "Are your thinking or memory problems expected to get better, stay the same, or get worse over time?" (d) "Please rate your agreement with the results of the evaluation on a scale of 1 (definitely agree) to 5 (definitely disagree)" and (e) "What were the recommendations you were given?" Participants received a phone call approximately 1 month later to assess for retention of diagnostic information and recommendations as well as adherence to treatment recommendations, consistent with previous studies in feedback retention (Westervelt et al., 2007) . The questions at the phone interview were the same as the initial interview, with the addition of cues for recommendations they were unable to freely recall and being asked at the beginning of the call if they remembered the testing session, if they remembered receiving feedback, and if they kept the written information. Participants were cued for recognition of recommendations by asking, "were you given the recommendation to . . . " with the recommendation from the report read verbatim. Participants were then asked if they completed each recommendation. Note that participants were not asked to recall recommendations that were directed at healthcare providers. Participants assigned to the Oral group were provided with supplemental written information upon completion of the study.
Data Analysis
Descriptive statistics were used to describe the study sample, and independent samples t-tests and x 2 analyses (for nonparametric variables) were conducted on demographic data to determine between-group differences. Group differences in retention of feedback information and follow-through with recommendations were tested using univariate and multivariate analysis of variance, accounting for covariates when needed. x 2 analyses and Spearman's r were used for nonparametric variables, including differences in recall of information provided during feedback and completion rates of recommendations. IBM Statistical Package for the Social Sciences (SPSS) version 19.0 was used for all analyses.
Results
Of the 72 participants initially enrolled in the study, six did not receive feedback due to appointment no-shows and nine could not be reached to complete the 1-month phone interview. Participants who did not attend the feedback session did not differ on any demographic variables from those who completed at least the initial interview. Furthermore, there were no differences in demographic variables or diagnoses between completers and noncompleters of the full study.
Immediate Interview
Of the 66 participants who completed the feedback session and initial interview, 36 were in the Oral group and 30 were in the Written group. The Oral group had significantly more years of education, t(64) ¼ 2.37, p ¼ .02, whereas participants in the Written group were more likely to have a current depression diagnosis, x 2 (1) ¼ 4.42, p ¼ .04 (Table 1) . The Oral and Written groups did not differ in percentage with a collateral at feedback (56% and 37%, respectively), length of feedback (53.5 min in both conditions), or rates of agreement with results (91% and 94%, respectively).
The results of x 2 analyses showed that there were no differences between groups in regard to ability to recall cognitive problems (Question 1), (Table 2) . Overall, although the majority of participants were able to recall whether or not they had cognitive problems (i.e., 82%), most participants were unable to consistently recall either the etiology (i.e., 30%) or prognosis (i.e., 44%). Education was not significantly correlated to recall of cognitive problems (r ¼ 0.16), etiology (r ¼ 0.15), or prognosis (r ¼ 0.13). Independent samples t-tests showed that the number of recommendations provided to patients did not differ between groups-t(64) ¼ 0.20, p ¼ .84 (Table 3) . After controlling for education, there was no significant group difference in the number of recommendations freely recalled-F(1,63) ¼ 0.33, p ¼ .57 (Table 3) .
Phone Interview
Of the 57 participants who completed the phone interview 1 month following the feedback session, 30 were in the Oral group and 27 were in the Written group. The Oral group again had significantly more years of education, t(55) ¼ 2.25, p ¼ .03, but did not differ significantly from the Written group on any other demographic variables (Table 1) . The Oral and Written groups did not differ in percentage with a collateral at feedback (50% and 37%, respectively), length of feedback (53.7 and 53.9 min, respectively), or rates of agreement with results (67% and 81%, respectively). Furthermore, there was not a significant difference in the length of time from the immediate interview to the phone interview between groups (35 days for the Oral group and 34 days for the Written group). Not every participant in the study discussed prognosis with their provider, such as those who did receive a diagnosis of no cognitive disorder, resulting in a smaller sample size for this measure.
The results of x 2 analyses showed that there were no differences between groups in regard to recall of cognitive problems (Question 1), x (Table 2) , and there were no significant correlations with education (r ¼ 0.05, 0.02, and 20.15, respectively). Independent samples t-tests again showed that the number of recommendations provided to patients also did not differ between groups-t(55) ¼ 0.37, p ¼ .71 (Table 3) . After controlling for education, the Written group freely recalled significantly more recommendations compared with the Oral group, F(2,54) ¼ 5.49, p ¼ .02, but the groups did not differ in the number of cued recommendations recalled, F(2,54) ¼ 0.05, p ¼ .82 (Table 3) . In regard to the number of recommendations attempted, there was no significant difference between the Oral and Written groups-F(2,54) ¼ 0.01, p ¼ .91.
Analysis of Recommendations Completed
There were no significant differences between the Written and Oral groups in completion rates of specific recommendations (Table 4) . A qualitative review of the reasons for not following through with recommendations revealed that some participants did not agree with the recommendation provided, wanted to try other recommendations first, forgot the recommendation, or did not understand the referral process to obtain the recommendation.
Discussion
The utility of written feedback in medical and psychotherapy settings has been well documented; however, research in neuropsychological feedback has been less extensive. Research on aspects of feedback in clinical neuropsychology has been primarily satisfaction based and shown a patient preference for written and oral feedback together. To our knowledge, there are no published studies examining if written information benefits patients following neuropsychological evaluation. Thus, the aim of this study was to examine if providing written and oral information at the time of neuropsychological feedback would improve the recall of diagnostic information and recommendations, potentially resulting in increased adherence compared with participants in the Oral group. Results of the study indicated that the Written group freely recalled more recommendations than the Oral group 1 month after the feedback session. However, the differences between groups were small, overall recommendation recall was low, and participants did not exhibit a better recall of their diagnostic information nor did they exhibit a better recommendation adherence rate, as hypothesized. There are several possible reasons for this finding, including the methodological design of the study which did not fully assess the multitude of patient variables that may impact adherence to treatment recommendations (e.g., attitudes toward recommendations, motivation to complete recommendations, psychosocial support and stressors, etc.) or the effect of collaterals, especially for patients with dementia. When examining the results of the present study, it is striking that the vast majority of participants were unable to recall their diagnosis or prognosis either immediately after feedback or 1 month later. One reason for this may be that cognitive impairment makes it difficult to remember the amount of information presented in feedback, providing further support for the use of written information and/or the presence of collaterals at feedback. It is also possible that technical language used by neuropsychologists during feedback is not completely understood or easily integrated into patients' lay-language and knowledge. This latter possibility is supported by findings of a recent study showing that while experts and lay individuals tend to use similar language in describing cognitive constructs, agreement dropped when matching cognitive constructs to neuropsychological tests (Schoo, van den Berg, van Zandvoort, & Postma, 2012) . Examination of technical language used in describing etiology may also account for differences in understanding between neuropsychologists and laypersons. For instance, it was observed in the Schoo and colleagues (2012) study that many participants were surprised to learn that there were more than one or two types of dementia; most were aware of Alzheimer dementia only. A third possibility is that knowing the diagnosis and prognosis may not have been as immediately important to the patient as knowing whether or not they had cognitive impairment. Importance of information to the participant was not assessed during this study but presents an interesting area of future research.
Similar to patients' poor recall of diagnosis and prognosis, the overall free recall rate of recommendations was low, with several patients failing to freely recall even a single recommendation. However, patients were able to remember more recommendations when cued, and the number of recommendations attempted/completed in each group was not too dissimilar from the total number of recommendations recalled. The overall poor free recall rate suggests several possibilities, the most obvious of which is that cognitive impairment may impact the ability of the patient to take in all of the information presented during feedback. A second explanation is that patients may be more likely to attend and adhere to certain types of recommendations. For example, previous research found higher adherence rates for recommendations involving safety (Westervelt, 2007) . The current study also found that recommendations involving patient safety (e.g., change in environment, change in driving, medication compliance) had a higher completion rate compared with mental health treatment recommendations. Furthermore, while agreement with results during the immediate interview was uniformly strong (i.e., 91% -94%), agreement at the phone interview was lower (i.e., 67% -81%) and may have contributed to lower motivation to remember and/or adhere to recommendations. In support of this latter point, when asked about reasons for lack of follow-through, several patients indicated that they wanted to try other recommendations first. As indicated above, there are several factors that may play a role in adherence to recommendations that were not assessed in the current study, and it is possible that poor recall plays a very small part.
Overall, there are interventions that can be implemented to improve the recall of information learned in the feedback session. First and foremost, this study indicates that providing written information in addition to oral feedback leads to improved free recall of recommendations. Not only is this a viable and easy change in current practice, but it is well received by patients, as the majority of patients in the Written group kept their written information and all but one patient in the Oral group requested written information at the completion of the study. Furthermore, considering that all participant groups benefited from cuing, written information serves a second purpose in reminding the patient about the information that they received during the feedback session. A second consideration is adapting the way written information is presented in order to further increase the recall of diagnostic and prognostic information and recommendations. For example, participants in the current study were provided with recommendations addressed to them only versus recommendations for providers; however, this may not be the case in clinical practice. Thus, separating out recommendations into sections based on who they are targeting (e.g., patient, caregiver, referring provider, etc.) may make it easier for the patient to attend to pertinent information. Finally, this study indicated that participants recalled less than two recommendations immediately after the feedback. Therefore, it may be beneficial to provide fewer recommendations, emphasizing only the most important recommendations or providing repetition/rehearsal in session to facilitate encoding. Ultimately, knowing the patients cognitive strengths and weaknesses should help the provider tailor the delivery of the feedback in such a way that it will be meaningful to the patient and allow them to capture the most information (Allen et al., 1986) . Furthermore, utilizing lay-friendly language that is concise, free of jargon, and presented in a context that is likely to exert a positive influence on recall of information presented during feedback and adherence to recommendations may be important (Pope, 1992) .
Focusing on other ways of delivering feedback information in session may also lead to improved recall of diagnostic and prognostic information and recommendations and thus improved treatment outcomes. For example, Culkin and colleagues (2009) demonstrated that providing a simple pamphlet with educational material and a diary led to improved medical outcomes in patients with intestinal failure, and Ringstrom and colleagues (2010) found similar results in patients with irritable bowel syndrome. In the present study, multiple patients noted that it would be beneficial to receive some of the tools required to start particular feedback recommendations. For example, providing day planners, organizers, and calendars may have a beneficial impact for patients with impaired attention, memory, or executive functioning or possibly improve recall of treatment recommendations and/or adherence rates. Diagnostic and prognostic information could be included in the day planner, organizer, or calendar to facilitate recall.
Future research may also wish to examine if there are benefits to conducting more than one feedback session to reinforce information, such as a feedback "booster" session. Lopez and colleagues (2008) used a three-session assessment and feedback module, with the feedback portion consisting of an immediate feedback session followed up with a second feedback session. In their case presentation of two patients with anorexia nervosa, they found that the two-feedback session method resulted in improved structure and rationale for following through with treatment and that having more than one session allowed them to start some of the recommendations with the patients as behavioral experiments. For patients with cognitive impairment, employing a similar two-feedback session model could help improve recall of diagnostic and prognostic information, as well as recommendations, through repetition of information and "hands-on" implementation of some of the recommendations (e.g., contacting the local support group to gather more information and meeting dates). In situations where two feedback sessions are not feasible, utilizing motivational interviewing techniques in feedback to enhance readiness to change may result in improved recommendation recall and adherence.
Finally, because it was outside the scope of this study, we did not fully examine the impact of collaterals at feedback or patient characteristics that may influence recall of feedback information and follow-through of recommendations. With regard to collaterals, as suggested by Gass and Brown (1992) , they may help the patient become involved in recommendations and allow the neuropsychologist further opportunity for normalizing behaviors, increasing support, and making changes to the patient's environment. On the other hand, it is possible that collaterals may relieve some of the pressure on the patient to recall the information or fully engage in the session, contributing to poor recall and/or adherence. At the very least, it is understood that patients are less likely to attempt or complete recommendations that family or primary supports are at odds with (Bennett-Levy et al., 1994) . Therefore, having collaterals present to explain the rationale for recommendations may help reduce opposition, and we found a positive relationship between the presence of a collateral and the number of recommendations attempted or completed (data not shown). Future research examining the impact of collaterals at feedback will be vital given the importance of collateral support following onset of a cognitive disorder (American Psychological Association, 2012), and preliminary data suggest that providing written information to collaterals present at feedback enhances memory for recommendations (Meth & Tranel, 2012) . With regard to patient characteristics that may be important to study further, we found negative relationships between age and recall of prognosis and the number of recommendations, between dementia diagnosis and recall of etiology, and between current depression and the number of recommendations attempted or completed (data not shown). Examining specific domains of cognitive impairment, such as attention, executive function, and/or memory, may shed additional light on which cognitive characteristics may affect ability to remember and follow-through with information provided during feedback.
In summary, to our knowledge, this is the first published study to go beyond patient satisfaction and explore how written information impacts patients who have undergone neuropsychological evaluation. However, these results must be interpreted within the context of study limitations. Primarily, the sample was relatively small and consisted mostly of male veterans. Because findings may not generalize to other study samples, future research utilizing larger, more diverse samples could further elucidate what patients take away from neuropsychological feedback and what they find most helpful. Second, English language proficiency was not assessed formally and could have impacted understanding and recall of feedback information, although we believe the effect of this limitation to be small since all of our participants served in the military and indicated that they were comfortable being evaluated in English. Third, the research assistant who surveyed the participants was not blind to the aims of the study, which could have affected the results. Fourth, the inclusion of patients with dementia may have minimized differences between feedback methods, as patients with dementia would be expected to have poorer recall of information. The effect of this limitation is also thought to be small because both feedback groups had similar numbers of patients with dementia and post hoc analyses showed that patients with dementia were just as likely to remember (or not) whether they were told they had cognitive impairment and what their diagnoses and prognoses were (data not shown). On the other hand, they freely recalled significantly fewer recommendations than patients diagnosed with Cognitive Disorder, Not Otherwise Specified, although they did not differ significantly from patients without a cognitive disorder diagnosis (these patients were usually given a psychiatric disorder diagnosis). Nevertheless, findings suggested that patients who receive written information in addition to oral feedback have better free recall of recommendations compared with patients who receive oral feedback only. However, greater free recall did not result in better adherence to recommendations and recall of diagnosis and prognosis was poor. Therefore, there is only limited evidence that providing written information results in improved patient care and outcomes. Despite this, the vast majority of patients still requested written feedback, and given that it may benefit free recall of recommendations, professionals are encouraged to utilize written information in addition to oral feedback.
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